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LIKE MOTHER, LIKE CHILD? AN INVESTIGATION OF THE ASSOCIATION 
OF FRUIT AND VEGETABLE INTAKE AMONG MOTHERS AND CHILDREN 




 Research has documented that the dietary patterns of parents of typically 
developing (TD) children have an impact on their child's diets, including diet quality and 
intake of certain foods. This influence is thought to be a function of a combination of 
serving various foods to their child, modeling healthy eating behaviors, providing 
companionship during mealtime, and implementing various feeding styles and beliefs as 
their child develops. The extent to which parents of children with intellectual disabilities 
(ID) influence their children’s dietary intake is unknown.  Children with ID experience 
aversions to certain sensory characteristics of food, food selectivity, and idiosyncratic 
mealtime behaviors, all of which may result in limited dietary variety. These factors may 
make children with ID less responsive to their parents’ dietary habits and patterns. Weak 
to moderate correlations have been found to exist between parents of TD children and 
their offspring in terms of dietary intake, however, studies examining the parent to child 
associations of fruit and vegetable intake in the ID population are lacking. 
 We performed a secondary data analysis on a cohort of children and parents 
involved in the Children's Mealtime Study, a cross-sectional study conducted from 2013-
2016 in order to examine factors associated with weight status in children with ID 
	
	 v 
compared to TD children. The goal of our analysis was to determine whether correlations 
exist between fruit and vegetable variety and consumption frequency among children and 
mothers and whether these differ between children with ID and TD children. A modified 
food frequency questionnaire was used to assess variety and frequency of fruits and 
vegetables consumed by mothers and their children. 
 Statistically significant positive correlations were observed for both fruit and 
vegetable variety score and consumption frequency among the entire sample. However, 
the strength of the correlations were weak overall.  A significant positive relationship was 
shown to exist between child fruit consumption frequency for mothers of TD children 
and their children (p<0.01), but not between mothers and children with ID.   
 The findings indicate that although children with ID may experience greater 
aversions to food during mealtime compared to TD children, they still appear to be 
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 Supporting and shaping children’s eating habits to promote good nutrition has 
been a focus of considerable research.  The role of parents and the extent to which their 
own eating patterns influence what their children eat has also been an area of 
investigation. Indeed, parents have a substantial role to play in the development of eating 
habits in their children. A combination of parent modeling, mealtime companionship, and 
feeding style has been found to impact child dietary quality and intake of certain foods 
(Patrick & Nicklas, 2005). 
 The extent to which parents exert influence on the eating patterns of children with 
intellectual disabilities (ID), including those with autism spectrum disorder (ASD), is 
unknown. These children are more likely to display food selectivity or picking eating, 
which may manifest as a rejection of certain foods, restricted food intake, or lack of 
willingness to try new foods. Children with ID, including ASD, often have sensory 
sensitivities that increase the child’s rejection of foods based on their taste, smell, and/or 
texture (Seiverling et al., 2010; Smith et al., 2020). Food selectivity has been shown to 
contribute to nutritional deficiencies that can impact growth and development (Bandini et 
al., 2010; Graf-Myles et al., 2013; Sharp et al. 2018; Zimmer et al., 2012). Prior research 
and anecdotal reports have suggested that increasing food acceptance in children with ID 
requires deliberate and focused intervention (Patton et al., 2020; Seiverling et al., 2018).  
Accordingly, we hypothesized that there would be less concordance between parent and 
child eating patterns among children with ID compared to TD children, focusing on fruit 
and vegetable intake. The association between parental and child food intake in the ID 
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population has not been explored, which could be important for identifying effective 
strategies to promote healthy eating. 
 
Parental and Child Dietary Resemblance 
Several studies have examined the association between parent and child food intake 
relative to the Healthy Eating Index. In a large nationally representative survey, Beydoun 
& Wang (2009) used data from two 24-hour dietary recalls to examine the parent-child 
relationship of diet quality as measured by the Healthy Eating Index.  The dietary recalls 
were completed in the Continuing Survey of Food Intake by Individuals (CSFII) 1994-96 
where recalls were reported by a parent if their child was less than 6 years of age and 
completed fully by the child if they were 7 years of age or older, assisted by a parent if 
needed. The authors found that there was a weak to moderate correlation in dietary intake 
of food groups, nutrients, and diet quality between parents ages 20-65 years and their 
children ages 2-18 years. Likewise, in a cross-sectional analysis, Zuercher et al. (2011) 
investigated the relationship between child and parental dietary intake in terms of child 
food groups, nutrient intake, and meal size. The authors also used 24-hour dietary recall 
data in the CSFII 1994-1996. Both maternal and paternal food intake were found to be 
weakly to moderately associated with the food groups and nutrient densities that children 
consumed. Additionally, parents who reported a greater intake of food during a meal had 
children who also reported a greater food intake, suggesting that children’s food group 
consumption and meal size have some resemblance to that of their parents. 
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 Additional studies have examined eating patterns and overall food consumption 
using dietary recalls. In evaluating the whole diet, results are mixed with regard to the 
associations between parent and child intake. Bogl et al. (2017) used 24-hour dietary 
recalls to assess intake and categorizing foods into healthy and unhealthy groups based 
on sugar, fat, and fiber content. Healthy foods consisted of low-sugar, high-fiber cereals, 
plant oils, fresh fruits and vegetables, lean meats and low-fat dairy products. Unhealthy 
foods consisted of high-sugar, low-fiber cereals, sweets, animal fats, high-fat and red 
meat, and full-fat and sweetened dairy products. The authors then determined if the 
overall diet was rich in healthy foods or unhealthy foods and how much of the diet may 
be attributed to family influence. A weak to moderate correlation was found between the 
parents and children for healthy food intake. A stronger correlation existed between 
parents and younger children (ages 2-10 years) compared to parents and older children 
(11-19 years). These findings suggest that parental intake of healthy foods may exert 
greater influence on child intake of healthy foods in early years than in later childhood 
and adolescence. Vepsäläinen and colleagues used food frequency questionnaires to 
evaluate dietary resemblance between 3-6 year old children and their parents for the 
whole diet composed of 7 food groups: vegetables; fruits and berries; dairy; fish; meat 
and eggs; cereal; drinks; and other foods. The findings suggested that parents and their 
children consumed a similar diet overall. Mothers’ diets resembled their children's diets 
more than did the fathers’ diets. Child-parent diets were similar for most food groups; 
however, children consumed more sugar-sweetened juices, sweetened milks, and plant-
based drinks compared to both of their parents. The authors suggested that this strong 
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resemblance could be due to reporting bias, as further analysis revealed that the child's 
diet seemed to more closely resemble the diet of the parent responding to the food 
frequency questionnaire rather than the other parent to whom the child was compared 
(Vepsäläinen et al., 2018). 
 In looking at resemblance of intake for fruits and vegetables among parents and 
their children, parental consumption was shown to predict child consumption, and 
children with lower food neophobia scores reported greater fruit and vegetable intake 
compared to those with substantial food neophobia (Cooke et al. 2004). Additional 
factors such as child and parent preferences for certain foods as well as parent modeling 
of healthy eating behaviors impact child dietary patterns. Raynor et al. (2011) examined 
the impact of parent food hedonics, i.e. foods that parents like, on child intake among 
children with overweight and obesity, ages 4 to 9 years. They found that parent intake of 
specific food groups, rather than a child or parent's own liking of the foods, was more 
consistently related to child's intake of those food groups (Raynor et al., 2011). Likewise, 
a 2018 study by Vaughn and colleagues concluded that both parent modeling, i.e., 
intentional or unintentional efforts to instill healthy eating habits by demonstrating 
healthy food choices and eating behaviors, and parent food intake, i.e., their overall 
dietary intake, are associated with child food intake. However, parent modeling of 
healthy food consumption seems to have the strongest association with child food intake 
(Vaughn et al., 2018). Robson and colleagues (2016) used 24-hour recalls among parent-
child dyads to measure if parent diet quality, as measured by the Healthy Eating Index-
2010 and the Dietary Approaches to Stop Hypertension (DASH) score, predicted child 
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diet quality. The authors concluded that in addition to overall dietary intake and intake of 
specific food groups, parental diet quality predicted child diet quality even when 
considering demographics, BMI, and physical environment factors such as neighborhood 
proximity to parks or fast-food establishments. These findings suggest that the individual 
aspects of a parent's overall dietary intake, including specific food groups such as fruits 
and vegetables as well as diet quality, all resemble child dietary intake to some degree.  
 
Maternal and Child Dietary Resemblance 
 Many studies on parent and child food intake include both mothers and fathers; 
however, mothers predominantly completed the dietary recall methods and represented 
the majority of respondents in several studies (Bogl et al., 2017; Robinson-O'Brien et al., 
2009; Vaughn et al., 2018). As noted earlier by Vepsäläinen et al. (2018), dietary recall 
methods such as food frequency questionnaires are prone to reporter bias such that the 
diet of the child appears more similar to that of the respondent compared to that of the 
other parent. It is important to keep this issue in mind when examining dietary intake 
studies of only mothers and their children. Several studies have documented similarities 
between mother and child dietary intake. Factors such as maternal self-perception of 
being a healthy eater can moderate the relationship of child and mother diet similarity. 
Child intake of fruits, vegetables, saturated fats, and sugar were shown to be associated 
with those of their mother, and mothers who viewed themselves as healthy eaters 
exhibited positive associations with intake of fruits and vegetables and negative 
associations with intake of added sugar compared to mothers who viewed themselves as 
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less healthy eaters (Kueppers et al., 2018). Other findings suggest that snack foods, fruits, 
and vegetables are highly correlated between mothers and their children. For example, 
Wroten and colleagues (2012) evaluated the correlation between intake of fruits, 
vegetables, sweets, and snacks among low-income mother-child dyads using 24-hour 
dietary recalls. The intake of sweets, fruits, and vegetables were correlated between 
mothers and their children; however, consumption of fruit and vegetables for both groups 
was relatively low overall. Additionally, Longbottom and colleagues (2002) concluded 
that while mothers and their child exhibit different intake of foods for meals such as 
breakfast, lunch, and dinner, they found a weak-to-moderate correlations between 
maternal and child intake of snack foods such as confections, breads, fruits, and savory 
snacks. This suggests mothers and their children exhibit similar snacking patterns. When 
considering specific differences between fruit, vegetable, and berry intake as well as the 
preparation method, maternal consumption of both raw and cooked fruits, vegetables, and 
berries has been found to be associated with child consumption of the same foods 
(Kähkönen et al., 2020). Finally, unique considerations such as generational and 
immigrant status can impact the resemblance of diet quality between mothers and their 
children, as the association between mother and child diet quality is weaker for first-
generation children compared to third-generation children (Dondero et al., 2016).  
 Taken together, these findings suggest that mothers have an influence on their 
children's food intake, namely fruits and vegetables, and this influence may be mediated 




Children with Intellectual Disabilities 
 As suggested in the previous section, prior research in typically developing (TD) 
children has documented that parental food consumption appears to influence children’s 
dietary intake. Whether this is true for children with intellectual disabilities (ID) has not 
been explored. Intellectual disabilities arise before the age of 18 years, and are marked by 
significant limitations in both intellectual functioning and in adaptive behavior (American 
Association of Intellectual and Developmental Disabilities, 2020). The severity of an 
intellectual disability varies substantially among children and impacts various life 
domains such as communication, problem-solving, and self-care. Individuals with ID 
often have co-occurring conditions that may impact oral-motor and feeding skills. 
 
Feeding and Nutrition Challenges Among Children with Intellectual Disabilities  
 An aspect that may make mealtime challenging for children with ID is the process 
of feeding. Feeding difficulties can be a challenge for parents to address, and may be 
caused in whole or part by factors such as oral-motor difficulties, dislike or aversion of 
certain food textures, taste, and visual appearance, or other idiosyncratic behaviors of the 
child (Vissoker et al., 2019; Bandini et al., 2017; Schreck & Williams, 2006). Feeding 
challenges exists among children with ID and ASD. Feeding problems can result in 
problematic behaviors during mealtime such as limited interaction with foods, taking 
fewer bites, or spending less time eating a meal, all of which have been associated with 
decreased food variety and increased food refusal among children with ASD (Curtin et 
al., 2015; Patton et al., 2020; Shmaya et al., 2017). Parents of children with ASD report a 
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greater concern for and a more negative perception of their children’s feeding behaviors; 
they perceive that their child resists more foods, favors certain textures, and is a pickier 
eater compared the perceptions of parents of TD children (Lockner et al., 2018; Malhi et 
al., 2017). Children with ASD were shown to exhibit more feeding problems and have a 
lower intake of fruits, vegetables, and protein compared to TD children (Sharp, 2018).  
 Sensory aspects of food such as taste, smell, color, and texture as well as 
environmental cues such as light and sound may cause aversions during mealtime in 
children with ID.  Sensory processing issues during mealtime disproportionally affect 
children with ID in a more negative manner compared to TD children. This manifests as 
increased and persistent fussiness during mealtimes, increased food refusal, consumption 
of a lower variety of foods, and consumption of fewer fruits and vegetables (Smith et al., 
2020; Chistol et al., 2018). 
 Considering that children with IDs exhibit problems with food selectivity, nutrient 
inadequacies are of concern due to the limited variety and lower intake of fruits and 
vegetables. Children with ID and/or ASD have been shown to have lower intake of 
protein, fiber, vitamin B12, vitamin D, vitamin E, folate, calcium, potassium, and copper 
and are at higher risk for at least one inadequate nutrient compared to less selective 
eaters, with more severe cases of food selectivity resulting in the greatest nutrient 





Gaps in Research 
 It has been well established that among TD children, parental dietary intake has at 
least a weak-to-moderate association with that of the child. Additionally, it is established 
that children with ID, particularly those with ASD, experience more feeding difficulties 
and exhibit greater food selectivity compared to their TD counterparts. To our 
knowledge, no current studies have investigated the relationship between parental dietary 
intake and that of their child in families of children with ID. Information regarding this 
can be used to further understand the unique role parents play in influencing eating 
behaviors and intake of fruits and vegetables among children with ID. 
 
Hypothesis and Aims 
 We hypothesized that children with ID will exhibit less dietary resemblance to the 
diets of their mothers relative to fruit and vegetable variety and frequency of intake 
compared to TD children and their mothers. To test this hypothesis, we set forth the 
following aims: 1) To compare the variety of fruit and vegetable intake and frequency in 
the past year between children with ID and TD children and their respective mothers; 2) 
To determine whether there is a correlation between fruit and vegetable variety and 
frequency of intake in children and mothers, and whether this differs between children 





 The current study is a secondary data analysis of a subset of data from the 
Children's Mealtime Study (CHIMES), a cross-sectional study conducted from 2013-
2016 at the E.K. Shriver Center at the University of Massachusetts Medical School.  One 
of the aims of the CHIMES study was to examine food selectivity, dietary intake, and 
nutrient adequacy between children with ID compared to TD children (Bandini et al., 
2019). The study was initiated in 2013, and recruitment and allocation ended in 2016. 
The CHIMES study was funded by the Maternal and Child Health Bureau (MCHB) 
(R40MC25678A0) with additional support from the MCHB-funded Healthy Weight 
Research Network (UA3MC25735).  
 
Recruitment and Inclusion/Exclusion Criteria 
  Children with ID and TD children between the ages of 3-8 years old were 
recruited through community and clinical outreach efforts. Children with ID were 
recruited from a variety of organizations, agencies, and community groups that served the 
ID community.  
 A telephone-screening interview with the parent was first conducted to determine 
the child’s eligibility for the study. Inclusion criteria included children being in good 
health without physical or chronic conditions that would severely impede activities of 
daily living. Children of parents with limited English language proficiency were excluded 
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due to the possible misinterpretation of information during the dietary assessments and 
questionnaires.  
ID Classification 
 The Differential Abilities Scale (DAS) was administered by a psychologist to the 
child to measure cognitive ability (Elliott, 1990). The Vineland Adaptive Behavioral 
Scales (VABS) was administered to the parent to obtain a measure of the child's adaptive 
skills. Children were considered to have an ID if they scored ≤75 on both the DAS and 
VABS. The Autism Spectrum Rating Scale (ASRS) was administered to parents to 
ascertain a probable diagnosis of Autism Spectrum Disorder (ASD) in their children 
(Goldstein & Naglieri, 2010).   
Measures 
 Measures obtained from a demographic questionnaire included parent and child 
age, sex, race/ethnicity, parental educational attainment, and whether the child had a 
syndrome associated with ID. A dietary questionnaire was administered to parents to 
determine whether their children followed any special diets such as lactose-free, gluten-
free, casein-free, vegetarian, or vegan, as well as to assess factors associated with child 
food refusal such as food color, shape, texture, or other sensory characteristics. The 
parent who attended the initial visit completed all measures and questionnaires. Child and 
parent dietary intake were assessed by a food frequency questionnaire (FFQ) and 
completed by the parent on behalf of themselves and their child. 
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 The 2012 Harvard Youth Adolescent FFQ (YAQ/YAAQ) and the Willett FFQ 
were modified and combined to produce a food frequency questionnaire (FFQ) for this 
study that contained foods from the YAQ and food frequencies categories from the 
Willett FFQ. The modification was made to assess parent intake by separating the option 
"never, less than 1 time per month" into "never will not eat" and "less than 1 time per 
month" as individual responses. The modification was made to assess child intake by 
separating the option "never, less than 1 per month" into  "never" and "less than 1 per 
month" to be answered as individual responses as well as adding the phrase "will not eat" 
to the response "never" to read "never - will not eat". An additional option of "N/A Don't 
Offer" was added to differentiate if the child refused a certain food or lacked of exposure 
to it.  
 The entire FFQ included 113 items within the food groups that included: 
beverages; dairy products; main dishes; breads, cereals, and grains; fruits and vegetables; 
and snack foods and desserts. However, the current analysis includes only data from the 
fruits and vegetable sections to assess the intake of 15 fruits (apples, applesauce, apricots, 
bananas, berries, grapefruit, grapes, melon, oranges, peaches, pears, pineapple, plum, 
raisins, strawberries) and 22 vegetables (baked beans, beets, broccoli, carrots, 
cauliflower, celery, coleslaw, corn, eggplant, green peppers, hummus, 
lentils/soybeans/other beans, lettuce/tossed salad, mixed vegetables, peas, 
red/yellow/orange peppers, spinach/kale/other greens, string/green beans, summer 
squash, tomatoes, yams/sweet potatoes, zucchini). A write-in section was included on 
	
13 
both the child and parent FFQs, and respondents were instructed to indicate the type and 
frequency of additional foods or beverages consumed at least once per week.  
Ethical Approval  
 The CHIMES study was approved by the Institutional Review Board at the 
University of Massachusetts Medical School and written consent was obtained from 
parents or guardians of the children in the study. 
Selection Criteria for Participants 
 Figure 1 shows the flow of the participants included in this secondary data 
analysis of the CHIMES study. Of the 115 families with complete data from the 
CHIMES study, 93 families were included in the present analysis. Data on a total of 56 
children in the ID group were obtained from 47 mothers and 9 fathers, and data on a total 
of 59 children in the TD group were obtained from 57 mothers and 2 fathers. The 9 
fathers of children with ID and the 2 fathers of TD children were excluded from this 
analysis, since the focus of the present study is on the mother-child associations of fruit 
and vegetable variety and intake frequency. Eleven families, 6 from the ID group and 5 
from the TD group, were further excluded from the analysis on the basis of missing 
parent food frequency questionnaires; a total of 93 mother-child pairs are included in the 
present study. Of the 93 mother-child pairs, 52 had a TD child and 41 had a child with 
ID. Our reasoning for selection of mothers only as opposed to both mother and father-
child pairs is based on consistency of responses on dietary recall assessments since most 




Figure 1: Flow Diagram of Participants Included in Secondary Analysis of CHIMES 
Study 
Fruit and Vegetable Variety Score 
 A variety score was constructed based on responses from the FFQs (Bandini et 
al., 2019). The goal of the variety score is to measure consumption of different fruits and 
vegetables at any frequency of intake among children and their mothers.  
 The FFQ included 15 fruits and 22 vegetables, thus the maximum fruit variety 
score possible is 15, and the maximum vegetable variety score is 22. A variety score was 
calculated based on the sum of individual fruits and vegetables eaten at any frequency 
other than "N/A Don’t Offer" or "Never - Will Not Eat" in the case of the child FFQ or 
"Never" in the case of the parent FFQ. A separate fruit variety score and a separate 
vegetable were calculated for both mothers and children of TD and ID families. 
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Measure of Fruit and Vegetable Consumption Frequency  
 The frequency of fruit and vegetable consumption was standardized to the 
frequency of items per day for both fruits and vegetables individually. Frequencies within 
the week or month timeframe were converted to days by dividing the average of the 
frequency consumed by the unit of time expressed by the frequency. For example, the 
response "5-6 times per week" was converted to a daily frequency of 0.78 times per day 
by dividing the average of 5.5 portions by 7 days within the week. The frequency 
conversions are as follows in Figure 2: 
Frequency of Intake Listed on FFQ Calculation 
Standardized 
Conversion (times per 
day) 
N/A or not offered 0 0  
Never 0 0 
Less than once per month 0 0 
1-3x per month 2/31.5 0.063 
1x per month 1/7 0.142 
2-4x per month 3/7 0.428 
5-6x per week 5.5/7 0. 785 
1x per day 1 1 
2-3x per day 2.5 2.5 
4-5x per day 4.5 4.5 
6+x per day 6 6 
 Figure 2: Chart of Food Frequency Questionnaire Responses Converted Into 




 Descriptive statistics were calculated for children with ID, TD children, mothers 
of children with ID, and mothers of TD children. The average age and proportion of 
sexes, race/ethnicities, and diagnoses of Down syndrome or probable ASD were 
calculated for children with ID and TD children. The proportions of educational 
attainment, race/ethnicity, and marital status were calculated for mothers of children with 
ID and mothers of TD children. T-tests were used to evaluate differences in continuous 
variables and chi-square tests were used to evaluate differences in categorical variables. 
Fruit and vegetable variety scores and consumption frequencies were averaged for both 
children with ID and their mothers as well as TD children and their mothers. T-tests were 
used to evaluate the differences between children with ID and TD children as well as the 
differences between mothers of children with ID and mothers of TD children in the 
variables of interest. Bivariate linear regression models were used to evaluate the 
association of fruit and vegetable variety score and consumption frequency among 
mothers and children in the sample. An interaction term of developmental status (ID or 
TD) was added to subsequent models to examine whether the relationship between 
mother and child fruit and vegetable variety and consumption frequency differed between 
ID and TD children. A stratified analysis by child developmental status was performed to 
further investigate any significant interaction terms. 
 No covariates were added to the models, as no significant differences existed 
among descriptive characteristics between the ID and TD groups for children or mothers. 
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A value of P<0.05 was used to declare statistical significance. All statistical analyses 






 Child participant characteristics are presented in Table 1. Forty-one children with 
ID and 52 typically developing children were included in the present analysis. Both 
children with ID and TD children had a mean age 5.9 years and distribution of 
race/ethnicity. Slightly over a majority of the ID sample is Non-Hispanic White (54%), 
and a majority of the TD sample is Black, Asian, Hispanic, or multiracial and/or of 
another race/ethnicity (61%). There are a slightly greater proportion of males to female in 
the ID group (71%) than there is in the TD group (56%). Approximately half of the ID 
sample had Down syndrome (51%) and half had a probable ASD diagnosis (59%).  
 Table 2 shows characteristics of mother participants. Educational attainment was 
similar in both ID and TD groups. Slightly more than a majority of mothers of children 
with ID are Non-Hispanic White (59%), and a slightly more than a majority mothers of 
TD children are Black, Asian, Hispanic, or multiracial and/or of another race/ethnicity 
(54%). A majority of mothers in the sample are either married or living with their partner 
for both mothers of children with ID (83%) and mothers of TD children (73%). No 
significant differences exist in the demographics between mothers of children with ID 











Characteristics of Children with ID and TD Children 
 ID (n= 41) TD (n= 52) p-valuea 
Age, years, mean (sd) 5.9 (1.9) 5.9 (1.7) 0.10 
Male, n (%)  29 (71) 29 (56) 0.14 
Race/ethnicity, n (%)    
Non-Hispanic White 22 (54) 20 (39) 0.12 
Non-Hispanic Black 3 (7) 8 (15)  
Non-Hispanic Asian 0 (0) 6 (12)  
Hispanic 7 (17) 9 (17)  
Non-Hispanic Other/Multiracial 9 (22) 9 (17)  
Diagnosis, n (%)    
Down Syndrome 21 (51) n/a  
Probable Autism Spectrum Disorderb 24 (59) n/a  
aT-tests for comparing means and chi-square tests for comparing proportions 











Characteristics of Mothers of Children with ID and Mothers of TD Children 
 ID (n= 41) TD (n= 52) p-valuea 
Maternal Educational Attainment, n (%)    
High School/Trade School 5 (12) 5 (10) 0.12 
Some College 14 (34) 9 (17)  
Bachelor's Degree 12 (29) 14 (27)  
Advanced Degree 10 (25) 24 (46)  
Race/ethnicity, n (%)    
Non-Hispanic White 24 (59) 24 (46) 0.24 
Non-Hispanic Black 4 (10) 8 (15)  
Non-Hispanic Asian 1 (2) 8 (15)  
Hispanic 3 (7) 3 (6)  
Non-Hispanic Other/Multiracial 9 (22) 9 (18)  
Martial Status, n (%)b    
Married/Living with Partner 34 (83) 38 (73) 0.71 
Widowed 0 (0) 2 (4)  
Divorced 2 (5) 3 (6)  
Separated 1 (2) 1 (2)  
Never Married 4 (10) 7 (13)  
aChi-square tests for comparing proportions 




 Table 3 shows the mean fruit and vegetable variety scores for children and 
mothers and compares these scores between the ID and TD groups. Children with ID 
consumed, on average, 8 different fruits and about 9 different vegetables while TD 
children consumed about 11 different fruits and 13 different vegetables in the past year 
(p=0.0001 and p=.001, respectively). TD children had, on average, higher fruit and 
vegetable variety scores compared to children with ID. Mothers of children with ID and 
mothers of TD children did not differ in their variety scores; mothers of children with ID 
consumed, on average, 11 different fruits and about 17 different vegetables while TD 
children consumed about 12 different fruits and 18 different vegetables in the past year 
(p=0.10 and p=.56, respectively).   
 Table 4 shows mean fruit and vegetable consumption frequency for children and 
mothers and compares these differences between the ID and TD groups. Fruit 
consumption frequency was similar between children with ID and TD children (p=.051). 
However, the frequency of vegetable consumption was significantly different and higher 
among TD children than children with ID (p=0.001). There was no difference in the 
frequency of fruit and vegetable consumption among mothers of children with ID and 





Fruit and Vegetable Variety Score of Children and Mothers of Children with ID and TD Children and Mothers of TD Children 
 ID (n= 41) TD (n= 52) p-valuea 
Child Fruit Variety Score, mean (sd) 8.0 (4.2)  11.1 (3.2) 0.0001 
Child Vegetable Variety Score, mean (sd) 8.9 (6.6) 13.3 (5.8) 0.001 
Mother Fruit Variety Score, mean (sd) 11.1 (3.1) 12.1 (2.6) 0.10 
Mother Vegetable Variety Score, mean (sd) 17.5 (4.3) 18.0 (4.5) 0.56 




Frequency of Fruit and Vegetable Consumption of Children and Mothers of Children with ID and TD Children and Mothers of 
TD Children 





Child Frequency of Fruit Consumed per Day, mean (sd)  3.2 (2.5) 2.8 (2.3) 0.51 
Child Frequency of Vegetables Consumed per Day, mean (sd)  1.7 (1.6) 3.2 (2.7) 0.001 
Mother Frequency of Fruit Consumed per Day, mean (sd) 2.4 (1.7) 2.4 (2.5) 0.97 
Mother Frequency of Vegetables Consumed per Day, mean (sd) 3.6 (2.3) 4.2 (3.5) 0.31 




 Table 5 shows a bivariate linear regression model of associations between mother 
and child fruit and vegetable variety score and consumption frequency for the entire 
sample. Among the entire sample, mother fruit and vegetable variety and frequency of 
consumption are associated with that of their children. A significant positive linear 
relationship exists between mother and child such that increases in mother variety and 
frequency are associated with increases child variety and frequency. For example, for 
every 3 fruits a mother incorporates into her diet per day, their child is estimated, on 
average, to increase their frequency of fruit consumption by 1 fruit per day. Although 
these associations are significant, the R2 values are relatively small (all <0.15), indicating 
a weak association between maternal and child fruit and vegetable intake in terms of 
variety and frequency among the entire sample. 
 We then examined whether the relationship between mother and child variety and 
frequency of fruit and vegetable intake differed between ID and TD children, by 
including an interaction term for group (ID vs TD) in the model. The interactions for 
vegetable variety score and vegetable consumption frequency were not significant 
(p=0.73 and p=0.82, respectively). Likewise, the interaction term for fruit variety score 
was not significant (p=0.13); however, we observed a borderline significant interaction 
for fruit consumption frequency (p=0.05). Thus, we stratified the analysis of fruit 
frequency to examine the difference between children with ID and TD children and their 
mothers (Table 6). A significant positive relationship exists between child fruit 
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consumption frequency for TD children and their mothers (p<0.01). In contrast, fruit 





Associations of Maternal Fruit and Vegetable Variety and Frequency of Intake on Child 
Fruit and Vegetable Variety and Frequency of Intake (N=93) 
 β (S.E.) R2 p-value 
Mother Fruit Variety Score  0.37 (0.14) 0.07 0.01 
Mother Vegetable Variety Score  0.44 (0.15) 0.09 0.01 
Mother Frequency of Fruits Consumed, per day 0.31 (0.09) 0.11 <0.01 
Mother Frequency of Vegetables Consumed, per day 0.66 (0.17) 0.14 <0.01 




Comparison of the Association of Maternal Fruit Frequency of Intake on Child Fruit Frequency of Intake by ID or TD Status 
 β (S.E.) R2 p-value 
Mother Frequency of Fruits Consumed, per day among TD Families 0.51 (0.08) 0.44 <0.01 











 To our knowledge, this is the first study to investigate the relationship of fruit and 
vegetable consumption between mothers and children with ID compared to their TD 
counterparts. We hypothesized that children with ID would exhibit less dietary 
resemblance to the diets of their mothers relative to fruit and vegetable variety and 
frequency of intake compared to TD children and their mothers. Our hypothesis was 
based on the current literature regarding feeding challenges experienced by children with 
ID. Specifically, children with ID have been found to exhibit higher levels of food 
selectivity, aberrant behaviors during mealtime, sensory aversion to food, and consume a 
smaller variety of foods compared to their TD counterparts (Bandini et al., 2010; Shmaya 
et al., 2017; Smith et al., 2020; Zimmer et al., 2012), which might render them less 
influenced by parental dietary intake.  
 We found that vegetable variety and frequency intake was positively associated 
between all mothers and children in the sample, and there were no differences between 
ID and TD children. Likewise, we found that fruit variety was positively associated 
between mothers and their children and that this also did not differ between children with 
ID and TD children. However, with respect to the frequency of fruit consumption, we 
observed only a positive relationship between mothers and children in the TD group. 
These data suggest that our hypothesis was only partially confirmed; in this cross-
sectional analysis, children with ID do appear to consume vegetables with respect to 
variety and frequency similar to their mothers, and fruit variety is also similar between 
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children with ID and their mothers.  However, the frequency of fruit consumption does 
differ between ID and TD children with respect to their mother’s consumption, and is 
positively associated only in TD families.  Overall, however, these associations are 
weakly correlated. 
 With the exception of fruit frequency, it appears that both children with ID and 
TD children are responsive to their mother’s eating patterns. This is encouraging, as it 
suggests that parental modeling and eating patterns may influence that of children with 
ID, even in light of the feeding challenges that children with ID experience. Among TD 
families, research has documented weak-to-moderate associations between parental and 
child food intake in terms of diet quality, nutrient composition, and variety of food 
groups consumed (Beydoun & Wang, 2009; Bogl et al., 2017; Kähkönen et al., 2020; 
Longbottom et al., 2002; Zuercher et al., 2011). Our findings show associations between 
mother and child fruit variety and vegetable variety and frequency for both TD and ID 
mother-child pairs. Although mother and child fruit and vegetable intake is associated in 
both ID and TD families, the observed associations are relatively weak. This suggests 
that maternal intake alone may not be sufficient enough to create a meaningful change in 
the fruit and vegetable consumption patterns of a child with ID or a TD child. 
Interventions with the goal of improving fruit and vegetable variety and frequency of 
consumption among children with ID and TD children should focus on additional factors 
such as the individual needs of the child, familial socioeconomic status, built 
environment such as neighborhood, and food accessibility in addition to the influence of 
maternal fruit and vegetable intake. Further analysis is warranted to investigate the 
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mother and child associations of diet in terms of overall diet quality, nutrient 
composition, and food group consumption aside from fruits and vegetables among ID 
mother-child pairs, as associations have been shown among TD mother child-pairs. 
 We have shown that a positive association exist between ID and TD mother-child 
pairs for fruit and vegetable intake; however, lifestyle and parenting difference may exist 
that could further impact other aspects of the diets of ID children. Mothers of children 
with ID spend a considerable amount of time with their child, which may provide 
additional attention during mealtime. This could result in the parent being amenable to 
intervening at mealtimes to ensure their child's diet quality is adequate. It is important to 
consider all aspects of family dynamics such as parental availability to the child, access 
to healthy foods, and shared mealtimes between parent and child that could impact a 
child's dietary intake in addition to their mother's dietary intake.   
 No significant associations were seen between mothers of children with ID and ID 
children for fruit frequency of consumption. Although this suggests that fruit frequency 
of consumption is not correlated between children with ID and their mothers, this finding 
may be of lesser concern in a practical sense given that mother and child frequency of 
fruit consumption did not significantly differ between ID and TD families. However, it is 
still important to consider the role of parental influence outside of fruit and vegetable 
variety and frequency of intake on child dietary habits in the ID population. Children 
with ID may be less engaged during mealtimes and be less responsive to the influence of 
their parent's ability to promote healthy eating, regardless of what the parent may 
consume. This is consistent with previous findings among TD children that child food 
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neophobia and parent food intake both independently predict child intake of fruits and 
vegetables (Cooke et al., 2004). These findings may be applicable to the ID population 
given the depth of challenges associated with mealtime and feeding for children with ID.  
Limitations and Strengths 
 We acknowledge some limitations of our analysis. Firstly, the use of FFQs can be 
prone to report bias or error. Food frequency questionnaires record total food intake over 
a year-long period. Mothers completing the FFQ may not remember or accurately report 
the frequency of food consumed for themselves or their child, especially for foods that 
are seasonal in nature. Additionally, since the mother completed the FFQ for their child, 
they may be unaware of certain foods their child ate during times when the two were not 
sharing a meal such as at school or a friend's house. However, FFQs are one of the most 
common dietary assessment methods to evaluate long-term intake and consumption 
frequency, so they do present value information. Secondly, write-ins were not considered 
in this analysis, which could have yielded a larger variety or frequency of consumption to 
those who reported consuming additional fruits or vegetables that were not listed on the 
FFQ. Lastly, excluding fathers from this analysis limits the generalizability of our 
findings to most mother-father family dynamics, as these findings are only translatable to 
the mother-child relationships between ID and TD families. 
 In spite of the limitations, our analysis presents several strengths. Firstly, we 
conducted this analysis on a diverse sample. A majority of TD children and mothers of 
TD children were Black, Asian, Hispanic, or multiracial and/or of another race/ethnicity, 
and among children with an ID, both children with a diagnosis of Down syndrome and 
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ASD were represented. Secondly, the FFQ listed multiple fruits and vegetables, allowing 
us to analyze data on variety and frequency of consumption of 15 different fruits and 22 
different vegetables. Lastly, mothers completed FFQs on behalf of their children, which 
allowed for a more accurate response compared to a child self report due to the young age 
of the children in the sample, as well as the developmental/cognitive challenges that 
children with ID experience. 
Future Implications 
 Overall, our results suggest that, with the expectation of fruit frequency, a 
mother's fruit and vegetable consumption is weakly, yet positively, associated with that 
of her child in terms of variety and frequency among both children with ID and their 
mothers as well as among TD children and their mothers. The association of fruit intake 
in terms of consumption frequency among children and their mothers differ significantly 
between families of children with ID and families of TD children. Implications of these 
findings include that interventions that address maternal intake of fruits and vegetables 
may have some utility for children with ID in combination with other intervention 
strategies. Additional research is warranted to investigate the relationship of dietary 
intake between children and mothers in the ID population, with regard to other dietary 
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